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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel injection nozzle capable of 
reducing discharge of black smoke from an engine by ensuring the proper 
number of spray without impairing atomizing of fuel, and controlling the 
spray form corresponding to the shape or performance of an applicable 
engine. 

SOLUTION: The shortest distance L between an outer periphery of a first 
injection hole 601 and an outer periphery of a second Injection hole 602, 
and an angle formed by a center axis of the first injection hole 601 and a 
center axis of the second injection hole 602, are regulated, and thereby, 
particle of fuel is injected from the injection hole as a single spray, and 
atomizing of fuel for forming spray is promoted. Since single spray is formed 5$ 
by one injection hole group 60. spray times not excess. Since collision of 
spray particles is avoided, atomizing of fuel is promoted. It is thus possible 
to improve combustion efficiency of fuel in a combustion chamber, and it is 
also possible to reduce generation of black smoke to be discharged. 
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[00 54] msmumTii. st3a«-rsi«fLHm 

[ 0 0 5 5 ] mi otc^^i die, SSI me 4 1 t,zm 
i.}m'r^cr>im2mfie4 2X'h&, Cfzti^-^x. m 
im64 ifej:yii2m64 2«, wi©?Lrstcmi 

e9m^£02LeDiiliSI«I±'C2> ■&isime4ihm4m 
644 ta. #«R?LISt:^®fe*±t^^fl^®**Sti^S 
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Xoizmm^ixX^-^h. 

[0 0 5 6] i?im64 \ <7im-^hmmiz. m2m 

64 2t^ime4 Iiaj:t^ll3m64 3. M3l« 
7L64 3i:IS2m6 4 2*Jj:tJf|S4m644. ^irfe 

ixtcm4m6 4 4 i: 3 m 6 4 3 iti^m 1 me 

4 1 ^y»HI>^fcJi:^0**^-rs J: o 
*ITV^S, ;tJt'L. |gliS?L64 li:03m6 4 3. 
5r <^tJf icm 2 m 6 4 2 t m4 m 6 4 4 1 {±Ha3g<7? 
m^n±XM-^£\'^tz^^ ^®^fc«^0**^U 

[00 57] S3tl^lllS(SMfcll«t=. I^im64 1 
i:ll2m64 2iiJ:t;t^4me44, ||2m64 
2tmim6 4 lt>J:t/IS3m6 4 3. S53m6 
43i:|g2m642*JJ:lXtg4me44, 
l|4me4 4i:m3m64 3tJj:tA'llim6 4 1 

[0058] ISSHSfifi^T-Ji. ie?LSf 6 4 5:flili£-rSiS 

■ki^m-h zkt^x'^^, ms mmmxii. #is7lo4» 

BE-r i. J: ^ fc^mSSS t-C t J: 
[0059] (igesiSfi^iJ) *f6HHcomeilitW:J:S 

ammiyxju^mi nz^-r. mimmbmimiz 
m-(7)mjifimmzim-co^t:-HL. iiBBSr«Bs-r 
^ . menifgjwj-cii, 011 ic^-r J: 3 iz-m i me 5 

1 afcJ:Ufm2m6 5 1 b*>if>^ra«^?UB6 5 1 

tme 5 2i:Aim$ix. «^m^6 5 1 feme 

5 2t*Ji«fLP6 5S:«e£LTt^S. ^i»?Llf 6 5 1 

[ 0 0 e 0 ] «smsf 6 5 1 2r<iB£f .am 1 me 5 

Iatlg2me5 1 bfceolSteti. IS15I»SCT-C^L 

-^:^%fr<i>t7t{i:^^®*«^Ti:-r-s j: 3 ic^i me 5 1 

ai5J:T/ll2m6 5 1 bJg^StlTV^S. Cltlfcit 
me 5 2 i:a^i!i?Lffif6 5 1 Srffifig^smim 

6 5 1 ai3j;i;'m2m6 5 1b tcr>mX'i±, ^fr(D^ 

®**Jiltfe-rs J: d t=JB«$<X5t«SRS?LSP6 5 Ik. Z 
7LP6 5*^«B^$i^•CV^^. 

[0061] mL\i, y X/u.-Kt* -f 1 1 (OS:^rtitem 

Pe 5$-5MiE^S%^, lai 2{CS^-r<J:3C7 2* 

wsii-cmi«?LSpe 5 iiixx/mies2tpc:,:^j:i,^. 

7l^6 5**ffiaS<XTU-S. millSfiMtiBI«t= 
«^l!t?LP6 5 1 5r:^«-r'l.mi me 5 1a i:m2ie 
?L6 5 2 b i:f4, ^®^Jtf4^fr®*i^-rS J: -3 

[0062] f^smsmvM. ^WDi^itj^y^^Z), 
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i1f:^c v^^^MSfLe 5 2 i: 1 o<7)ia7LP6 5 1 L-T 

[00633 (mri^JfiCT) *l|BJc7)m7I^W:J:^ 
6 lt5<kV®2iit7L6 6 2*»^>5rl.mSf6 6i:iit7L6 

bi±. ^mmnzmims^mx^.Lt:^f¥<Dtrzii0!ft- 

®, ^j:hmz^(S)Atzit^n'(S>tr'^'r^> L*-L. 

mime ecomimne e 1 teJ:t^si2ia?L6 6 2 tis 

[00643 ^7^fi^J-e«i§?LP6 6 t me 6 3 t 

tm-^^^zm'&i^mmx'WM.^ixxidr) . ^rnimt 

mfctcj; OmSf.S:«B^LTV^«,Sg65ISfe^5»li:M^ 

h . mti,t. mi 3 (cs^-r J: 0 iizmfiM eetmnee 
3 1 im:)}(iii>z 6 o • <73SPiT-3£5:(c0iKt- ^ b tfiX' 
*Jt. 01 4C^-rJ:dlCi«fLfP6 6fciSfL6 6 
3 i: 5: Jf 6 0 * iOHPB-C^HWtCieSrS ^ t 

[00653 m7mmmTi±. mimsfyxfi-i o s-a 

m-t^:i.y>'yc^m^. &.mz-^±>-itxm?ms6i>j: 

mx-it, mime e imm-i>miit:2mt lj^c**, i* 

[00663 (mamsm) ^^^Mcomammmizx^ 
mmmyx/u^ mi 5 ^zm-r . m 1 mmm t m^miz 

m-'-^-m^mmztim—<7:)n^-^nL. mm^^m-t 
h. nfssiMm, mnM6 7fm^^h.x\-^h^m^ 
mimmmii-i^mimmmtixbm^j:^. mammmx- 
it. #^ipi 3iS:mizmi\Mt/^mm-^tLX\^hmim& 
mi)^^m7m&mtx^tm^o, mi5izin-tJ:oi,z^& 

;tail 8tCRi?LP6 7$-fil«f -^me 7 1, 67 2(0 

[0 0 6 73 m9^m):^ma<7:>m9mmmizj:^ 
mmmyx;u^mi etc^-r. mimmmkmmmiz 
m-com^Mmzi±m—co^^H^L. mm^mm-t 
-So m9mmmit. sj^spi 9<7)«wmis©fe0ij*»^. 



HJfeMt |B|m=^^ 1 9 tci«?LSf 6 8iOP»7lAP«l5*< 

[0 0 683 (ISl OHMCT) *56BBc0^1 OHMMtC 
J:S«mi«Sf^X;P&Sl 7t5J:tA'Hl Slc^-f. ^1 

[0 0 6 9] mmmmyx/uaoii. mynt^^^or— 

TV^i.. 01 7(c5rrJ:dt=, j8l^iSS*yX;U8 0(i, 
y:x:;l^;Jf-r -f 8 1 1 , yX;l^d<7' -f 8 1 <75l*|gSClft*r[Pl 

ms&^ii^. yxfUTii^^ 8n±. ffimzm^Ka2. 
^mtna 4 . mifs o s 5 9tmi<ooS. 

fl?^cl«?LfP8 3*<m$^^Tl<^S. ^fo. yX;P,-t?-r'f 
8 1 1±. ^l*lfL8 2<7)5fe^(c;/N-;ur-— hVP-9 0<0^ 

sgP9 7b^m^^^mma 7 ^^ltv^s . 

[00703 lertfLS 2<i, yX;l^d<x 8 1 <OI*lg5tC 
lfc*ri4]CSy^Tt5 0 . — :^cOSSB*tyX;l^;if7^.Y 8 1<0 

^□sssst^LTfco, mn<7ym^mi.z^mma7 

8 1 (TMUma 8)fifiJ*»<^#J^gP8 7iS^^^T-ffit^|BI— 
[*I@Jcm§h.TV^.S,, m^mkHSAli. yXfl'Titr' 

8 1 <50Wirr6i(cll^ Lt jg^S ixT*3 0 , — ffia»f 
ffl 0 8 5 icmSix, flfe^Jiia* L=3:v ^^K^i^yyizm 

m$ti^m7f:L^^\^i^smimmzmn^tix\-^^, 

[007 13 VN-yPT'ri— ^•/^9 0<i, yXJUii^T^ 8 1 
<o^i*3?L8 2 1*1^ ffiS^tt^t-ab S , ^ 1 8 (C55-r i 
d {=, /•ijl'y=.— K/P 9 0 ti/h^^ 9 1 , 9 2 , 
;l^9 3$-*LT*>'9, rta5tcj»stjlffiM9 4, Ji!* 

mmmi9 5imfS.$tix\^i>, ^rc. >'N-;ur--F;i^ 

9 0 <mmm<o-siii . ^ib'k-r> tzw^t: /xn-if^^ 
nax <rm^m 085 -s Tttoco^^ass 9 6 

m^^flX\-^h. ^N'/PT"— -hVU9 0«05feagJ±, 

8 7 1 ^g-r ^SSS 9 7 LT V . 
[00723 -F/l^9 0<i, 

ai 7iOT:6-|«]. o^O^#:^l^iltc#§^§ixTV^.S. -'N' 
;pr--b'/U9 Otf0^1SfiiB&9 6*J?i?^$^T.-CV^SgP^J- 

1 0^[*I?L8 2(50f*lMffitSlS«rtg^Sl&fflS:?gfiKLT 

[ 0 0 7 3 3 S 1 akZT^iri. o t-, ^f*i7L8 2<orte® 
t2m$ixTV-v§i«?LP8 3(=o«g^AP<±, ^N'yp:?'-- 
KyPiOi1.i§iii&SP9 0 1 ^.zX-^x^^wm^ivh, 

9 7 8 7 tc«^-r ■& t > ^mm^ 901 

Sf8 3<0jKmP2rH»-^-l.;ti^'«?LI¥8 3 <0*ffi<os£ 
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[ 0 0 7 4 ] ^1 sizmTJ: o i,z. mums sim—m. 
± f^iim<7im^t m 1 mna 3 i ir^m 2 isf ls 3 2 

<02<li0i«?L^WLT*J 0 , yXjl^yiCr-i 8 1 cOrt^'hS- 

Sii-r -I. i ^ y x^w^'f' >r 8 1 comirmizmmm.^ 

[0075] mz. JiiaoJ: e tc^^^ix^cSS 1 OSIM 

m^mmmtyxfi'cr,mt!iz'::>\,\xmm-rt . 
( 1 ) mzyifyyii('(:>m&m<7)mi^^commi,z& 

mm^rL8 4i,zmt^^tih, zcomsmmit. ^<fuy- 
- H/p 9 0 cnm^msim 94$-^* lt jmaissfi 9 5 

tWi. ^.ti-S . M^iif5?L9 5 l*l<7)JiSmff:^*<iM:^ 
C:coJEE:^|{= J: 0 y X/W^J^r^^ 8 1 iO#MSP8 7tc#fflf 
■5:tj*<#^gwft^^j J: D < . 
-h';P9 0(iiai 7<J0±:Srtz;'j:7hL.. #MgB8 7*>f> 

mia 3 2*><^j^^rt^iett$^x^. 
[00 76] (2) 8lc^-rJ:aic, 
H;P9 0<75'J:7hi#/iN$ui:#, #^S587i:S^ 
9 7t:cOS<^^PS5(±m2iS7L8 3 2taBlL. Mmit 

( 3 ) gm51S&?L 9 5 cr,mm&:^i3^$ i. 
t , ) •v/PT'r.— H /L- 9 0 CO U :7 h •!. . J •<f\^y 

9mmm 0 1 Jim 1 m8 3 1 io^APWt ^sc 

L, #JlgP8 7 S^^SB9 7 i:cO^<7)^PgP{im2ia7L 

83 2>t:ffC^<. g|lilS7L8 3 Itt^-r.!., 

T, ia?L8 3 l*3j:tXm2ia7L8 3 2*^^1® 

[0 0 7 7] (4) ^ff;JfVrtfO^B*A-'i^i5 0tC 

Wi.<r>nm^ l>Zi. 0 i nVVT"— — 9 0 1 7 cr)T*tC 
^»L. S«a59 7:*^#^gP8 7(c«^-f-&. ^LX. 

'm^9 7<r)9m^9oi\±t^imis3ii5i.x/m 

[0078] mi OSIMCTT{±. VN';k7'::.-hVU9 0(7) 
'J7Ng{=j;Bfr^P-r-S.«7L<7MR, BHPfflHA'lE-ftr 
■S; LTtA^oT. ^NVl^y::^— h-/l^9 0(75U7hfi{;;Et 

5. 
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[0079] iaJi^coUffi^-Cii. #MgSfcIl«?LP*^ 

^tcaTLSTmL^t^mstyxyL-, h^\.mmii(r>m 
x-^h. 

[0080] iTt. ]::y±.<7)Wk<^mm\x'\t. mfA^m 
myxMz-^wf^(rmms^sj7:)v^mm vtzi}<. v 

i^^m^ommMy X;l/(C2|s^Bg<7)«^ X;PS:M 
ffl L/C**, ;«ry 'J yxy-i^Vfflco^iftlt^te^flH^^ 

[SIffiO®*=5:|iiBB] 

[sii ] :^^BMcomimmmicJ:&«mmyXfu<o^ 
mm^TF^-rmmmx'f) . 

[EI2] 2|s:|%Bgcomill»fiM(=:J:Sj8m<^yX/l-S:0 

1 OI WIS] 4>^3t5^^f * S . 

[133] *:|6Bj<7)mi|IS£MCct^iWai*yX;US:M 

[|1!4] i®fLP$r^^t--S2{iomt:j3V^T, 
co4"iHtt75pTtf t'Sb S t # , ( L/D ) (r>mtf^i9M<^WL 

[05] mrn^m^-i-^ 2 fflcomicjsv . ( l/ 

me] <mM^m^-t^2mcomuz)5\.^x. l/d. 
i^i^-rmx'ih^, 

[1117 ] *?6BBcom2^jfe«nit= i 6mpAmMyXfu<7)m 
j{M^m^-t&'mi<7i{mm^t:^ik-tmAmx-3h ^ . 

[EI8] *%Hfl<om3IISSfi^ici:i.Mi|BtiSltyX;U-e3b 
[09] *^iBJ^m4»£MtcJ:^M*4ift»fyX;UT3b 

^x. ( A ) {±±saicoffliBB®. ( B ) {tmm^iskk 
[010] 3(s^^Jcom 5^iSfi?>Jt= J: s»P(RiSty x/i^-c' 

S>oT , ( A ) {i±^gB<Offllffiia, ( B ) (±iSfLlfSrfi£ 

[Ell 1 ] :$^wncomemmmizj:i>mmmiyx;ux' 
A-ox. ( A ) {iisspcofflSffiia. ( B ) iiimM^m, 

imi2] ^wM<7:)m6mmmi>zj:6mnmtyx}ucr> 
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